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Conduct Plant Surveys

 Level 1 - Basic
— Survey your facility and inventory all motors
— Tag action on failure

» Level 2 - Advanced

— Measure current draw on each motor to
determine sizing

* Level 3 - Systems
— Add adjustable speed drives on fans and
pumps to control flow and save energy
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Level 1 Plant Surveys

« Survey facility and inventory motors

 Decide what to do for each motor before it fails
and tag motor

— 2+ shifts - Replace immediately with Premium
— 1+ shifts - Replace on failure with Premium

— Intermittent use - Replace on failure with
EPAct

— Special motors not available from distributor -
Rewind on failure
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Additional Energy Savings

* Replace single phase motors with three phase

— Typical Single Phase 80.0%
— Premium Single Phase 86.5%
— Typical Three Phase 87.5%

— NEMA Premium Three Phase 90.2%
« Always use three phase motors when possible

* If only single phase is available — consider use
of inverter and three-phase motor

* When repairing motors, always use Best
Practices
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Level 2 Plant Surveys

* A more extensive survey making current
measurements during operation

 Allows to “right size” motors for each
application

—Increase efficiency and power factor
—Reduce purchase price

» Consider adjustable speed drive here or
in Level 3 system analysis
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Identify the Correct Motor
for the Application

Determine failure mode for motor
Upgrade enclosure

Upgrade level of environmental protection
— Cast Iron - Severe duty or IEEE 841

— Steel band - Washdown duty

Correct bearings for application
“Right-size” motor for load




"Right-size” the Motor

» Choose the correct rating for the application
— Oversized motors have lower efficiency and power factor
— Highest efficiency 75 - 100% of rated load
— Service factor is for short-term operation
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Level 3 Plant Surveys

» Look beyond the motor at the application during
the survey

« Add adjustable speed drives on pump and fan
applications

— Process control can increase productivity
* Increased efficiency gear reducers
» Add servos for increased throughput
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Plant Surveys

« Surveys may be performed by plant personnel

Training and Audits:

— Industry representatives and utilities offer motor
survey training and audits of installed base

EASA Motor repair shops

National Distributors

Energy Service Companies - ESCO
Local resources
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Considerations at Repair Time

Deduct repair cost from new motor price on
replacement

— Establish a motor repair policy
— Establish repair / replace guidelines

— Immediate replacement of non-premium
motors — 2+ shifts operation

— Replace other motors on failure

— Repair Premium motors if cost is < 7% of new
price (Horsepower break point)




Additional Energy Savings

 The most efficient motor is one that is not
running

— Turn off motors when not needed

— Sensors on conveyors

— PID for pumps and compressors

— Watch number of starts on large motors

— Soft start can reduce voltage and improve
power factor
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Controlling Flow to Achieve Savings

« Change Motor and/or
Equipment

— Fan belts

— Motor base speed

— Pump Impeller

— Blade pitch
 Inlet Guide Vanes
 Pump Valves

« Variable Frequency Drive
(VFD)
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Motor Systems Tips: Pumps & Fans

e Few applications require 100% continuous flow

e Greatest savings are available when less than
100% flow or pressure is required

o Systems are designed for worst case
— Emergency conditions require higher volumes

e Systems are sized up to next rating (to multiply
safety margins

e Demand changes: weekend, nighttime have
lower needs




Typical Duty Cycle: Centrifugal Fan
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Electrical Energy Costs

100% Speed, 100% Load
100 HP Induction Motor

(100 HP)x(1/95%eff.) x(.746 kw/HP)x(.08 $/kWh)x(12 h/Day)x(360 D/Year) =

$27,139 per year!
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Electrical Energy Costs
60% Speed, 22% HP
100 HP Induction Motor

(100 HP)x(0.22) (1/95%eff.)x(.746 kw/HP)x(.08 $/kWh)x(12 h/Day)x(360 D/Year) =

$5,970 per year!
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Annual Electrical Energy Savings
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Systems Best Suited for Drives

« All friction system (No static head)

« System where control valve is constantly
modulated

 Pumps in parallel or series operation
 Pumping system with multiple design points
« System with modulating bypass valve

« Cooling towers that start and stop frequently




Input Power Necessary
—o— Motor w/Throttle valve —%— Motor With ASD
Motor W/Bypass Valve
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Motor — Drive Compatibility

« Standard Efficiency

— Not well suited to ASD/VFD use
 NEMA High Efficiency

— May work on variable torque applications
« NEMA Premium

— ASD/VFD suitable: VT & CT applications
» Optimized for ASD/VFD use

— Pole optimized

— Not suitable for line start




Next Steps

Motor
Decisions
Matter




Make the Business Case for
Motor Management

Energy97.3%  One Rewind 0.7% Initial Purchase 2%

. _ 42



)

Motors: ~40% of Building Energy Use

Commercial Buildings Office Buildings
e Other: 9% e Space Heating: 13%
e Cooling: 8% e Space Cooling: 11%
e Ventilation: 7% e Other: 10%
o Refrigeration: 6% o Refrigeration: 6%
Total: 30% e Ventilation: 6%
Total: 46%

Source: www.eia.doe.gov
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Motor Energy Costs Can Be Managed

Over 90% of motor decisions are made at the
facility level

Only 11% of companies have written motor
specifications

Only 12% of companies have written motor
rewind specifications

« 24% of facilities have not addressed energy




Change the Purchasing Paradigm

« Management empowers purchasing to use life
cycle costs, not lowest initial cost

« Maintenance selects equipment for lowest life
cycle costs

« Benchmark processes to establish energy cost
per item produced
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Most Important to Facility Managers &
Engineers

« Keep plant running — increase uptime
» Reduce plant operating costs

Often heard - Keep the facility running but
don’t spend a nickel more than you need to.....
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Change the Purchasing Paradigm

[ Make Commitment )

« Commitment &
° Set goals Assess Performance
& Set Goals

» Make action plan
* Implement plan
 Verification

* Recognize
achievements

* Repeat cycle

Create _
Action Plan -

Re-Assess

Implement
Action Plan

Recognize
Achievements

. __ " bvaluate WP
Progress
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Conclusions

» Consider life cycle cost — not initial cost

» Use MDM Tools to develop a motor
management plan

—Know what to do on failure
* Replace with NEMA Premium motors
« Seek Best Practice Repair

» Consider drives where appropriate

» Partner with service shops & distributors,
and electric utility provider
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U.S. DOE Best Practices

Choose NEMA Premium

Best Practice Rewinds

Motor right sizing

Reduce system load: 5 —60% savings

Control motor speed — ASD: 30-80% savings
Match equipment to load: 5 — 30% savings
Upgrade component efficiency: 2 — 10% savings
Maintenance: 2 — 30% savings




Don’t Forget Rebates

« CEE 2009 Motor & Systems Program Summary
— Rebates, audits and surveys, custom incentives

« Rebate Examples

— Xcel Energy (MN) prescriptive rebates:
« $4/hp for new motors 1-500hp
« $16.50/hp for upgrade 1-500 hp
« $30/hp for drives
— Xcel Energy (MN) dedicated custom:
« Compressed Air System
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Thank you. Any questions?

John MalinowskKi
JMalinowski@baldor.com

Kellem Emanuele
kemanuele@ceel.org

Bob Zaragoza
Bob.Zaragoza@xcelenergy.com

Motor

Decisions
Matter
www.motorsmatter.org






